



A tree is a slow explosion of a seed
Bruno Munari, ‘Drawing a tree’ [1]

































improving people’s lives and conserving our natural resources in a world that is growing 
in population, with ever-increasing demands for food, water, shelter, sanitation, energy, 












 – Paper is a generic term for a range of materials in the form of a coherent sheet or web. 
In the generic sense, the term of “paper” may be used to describe both paper and board. 
The primary distinction between paper and board is normally based upon thickness or 
grammage.
 – Paperboard (also board) is a generic term applied to certain types of paper frequently 
characterized by their relatively high rigidity
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 – Carton board (also folding boxboard) is board intended for manufacture of cartons 
having good scoring and folding properties
 – Chipboard is a board commonly of low grade, made on a continuous machine from a 
waste paper
 – Corrugated fiberboard is a board consisting of one or more sheets of fluted paper glued 
to a flat sheet of board or between several sheets
 – Solid board is a board comprising a single furnish layer (layer of paper or board 
consisting of one or several plies of the same composition)
 – Solid fiberboard is a board which may be pasted (layered) or unpasted often 
incorporating a lining of Kraft or other strong furnish intended and suitable for the 




Christopher Biermann in his immense work entiteled Handbook of pulping and 
papermaking (1996) describes paper as: pliable material used for writing, packaging, 
and a variety of specialized purposes. Paper consist of a web of pulp (normally from 
wood or other vegetable fiber), usually formed from an aqueous slurry on a wire or 
screen, and held together by hydrogen bonding. Paper may also contain a variety of 






Industry) in the Pulp and Paper Industry Definitions and Concepts document informs 
readers that The paper and paperboard category is an aggregate category. In the 
production and trade statistics, it represents the sum of graphic papers; sanitary and 
household papers; packaging materials and other paper and paperboard. It excludes 
manufactured paper products such as boxes, cartons, books and magazines, etc. [11] 
In her PhD dissertation entitled Cardboard in Architectural Technology and Structural 
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 – Paper is a material with a grammage lower than or equal to 225 g/m2 

















































































FIGURE 2.4  Papyrus FIGURE 2.5  Amate
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(tame – zuki technique) 









FIGURE 2.13  Placing the Washi paper sheets on the stock FIGURE 2.14  Small pagodas and 
Dharani


































































































































































































































































































THE TYPE AND 
SPECIES OF 
TREE
DIMENSION OF THE CELLS SLENDERNESS 
RATIO
STIFFNESS 
INDEXlength (mm) Width (µm) Thickness of 
the wall (µm)
Softwood (coniferous)
pine 3,3 37 4,5 90 0,3
spruce 3,2 32 4 100 0,3
fir 3,1 36 4 90 0,3
Hardwood (deciduous)
birch-tree 1,1 22 4,5 50 0,7
poplar 1,2 24 4 50 0,5
beech 1,0 20 5,5 50 1,2



































TYPE OF WOOD CELLULOSE HEMICELLULOSE LIGNIN EXTRACTIVES MINERALS
%
Softwood 42 27 28 1 – 5 0,5 – 1
Hardwood 44 33 20 – 22 2 – 4 0,5 – 1
TABLE 2.2  Chemical composition of hard- and softwood 
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§  2.4.6 Cellulose
Cellulose is the main structural fibre of the plant kingdom. In the words of Klemm et al. 
(2005), cellulose is the most common organic polymer and is considered as an almost 
inexhaustible source of raw material for the increasing demand for environmentally 





















FIGURE 2.27  Cellulose fiber and microfibrils  FIGURE 2.28  Cellulose fiber 
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 74 Paper in architecture
FIGURE 2.29   Paper production scheme















































content in the pulp.
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Concrete C20/25 29 20 2.2 24 1.9 downcycling
Steel Fe E235 210 360 360 78.5 25 recycling
Glass (EN 572-1) 
Float glass
70-75 700-900 30-90 24 13.7 recycling
Polyethylene 0.6-0.9 20-30 20-45 9.5 80.9 recycling
ANISOTROPIC  ║  ├  ║  ├  ║  ├
softwood 8.5-11 0.6-0.9 35-45 3-9 30-80 3-4 4.5-6 4.7 recycling
Paper 2-20 0.5-10 5-10 2-5 15-45 5-20 6-9 5-20 recycling
Solidboard 3.5 1.6 8.0 5.6 27.1 13.5 6.9 9.4 recycling
║   wood in grain direction, paper – machine direction
├   wood in perpendicular to grain direction, paper – cross-machine direction
TABLE 2.3  Comparison of the properties of paper and traditional building materials
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 – Kraft wrapping paper or bags, made of bleached or unbleached softwood paper 
subjected to a Kraft treatment.
 – Cast-coated paper – very glossy paper used for wrapping materials, carbon paper, wax-
base paper and special types of paper.
 – Special paper made for special purposes, which may include packaging, manufacturing 
or printing, or electrically conductive paper, cigarette paper or greaseproof paper.










 – Newsprint paper – characterised by a short lifespan, low costs and a high percentage of 
mechanical pulp. Newsprint paper tends to be between 40 and 64 g/m2.
 – Bond paper – used for high-quality printing or writing paper.
 – Fine paper – high-quality and smooth paper used for both writing and printing.
 – Tissue – soft and absorbent paper. Can be sub-divided into three categories: sanitary 
tissues, wrapping tissue and tracing tissue.








 – Corrugating medium – made from unbleached semi-chemical pulp. Must have a high 
degree of stiffness and be crush-resistant. 
 – Construction board – a thick board used in the building industry, e.g. as an insulation 
board.




 – Graphic paper
 – Packaging paper
 – Sanitary paper
 – Other types of paper and board
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 – Paper tubes
 – Corrugated cardboard
 – Honeycomb panels
 – L- and U-shapes


























FIGURE 2.35  Paperboard FIGURE 2.36  24 layer solidboard tested for bending














































































































































































Library of Poet outer Ø 100,  
inner Ø 75 mm
- 10,12 1.82 - -
Paper House outer Ø 280,  
inner Ø 250 mm,  
length 600 mm
8,8 11,17 2.36 16,82 2,17
Paper Dome outer Ø 291,  
inner Ø 250 mm,  
length 600 mm
10,0 9,74 2.07 14,9 2,11
Japan Pavilion outer Ø 120,  
inner Ø 76 mm, 
length 240 mm











































































TYPE HEIGHT [MM] PITCH [MM] TAKE-UP FACTOR
K ≥ 5.0 ≥ 5.0
A 4.0-4.9 8.0-9.5 ≈ 1.5
C 3.1-3.9 6.8-7.9 ≈ 1.45
B 2.2-3.0 5.5-6.5 ≈ 1.4
D 1.9-2.1 3.8-4.8 ≈ 1.5
E 1.0-1.8 3.0-3.5 ≈ 1.25
F 0.6-0.9 1.9-2.6 ≈ 1.25
G ≤ 0.55 ≤ 1.8 ≈ 1.25
TABLE 2.5  Types of corrugated cardboard
single wall C flute




































































Roll of paper Lamination of 
sheets
Unexpanded block Slice Honeycomb core
FIGURE 2.48  Honeycomb core traditional production method
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FIGURE 2.52  'Paper brick'furniture FIGURE 2.53  Structure of the 'Paper brick'
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